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ABSTRACT 

This is an investigation of the phonological units 
used by preschcol children. Tventy-four English-speaking children 
aged ^zO to 5^0 were given three experimental tasks which 
investigated their ability to segment initial consonant clusters into 
phoneme-length units: (1i in a segmentation task they gave the first 
sound of initial cluster words* (2) in a grouping task mhey made 
initial cluster words a separate categcry or a subset of a larger 
category of wcrds beginning with the same sounds and (3) in a 
syniboliza tion task they used colored blocks to represent the sounds 
in Iritial clusters. The children were airare that words are composed 
of smaller segments and treated the segments as discrete units before 
they could identify the number of segments in a word, Data support 
the hypothesis that children treat clusters as units before they 
segment clusters into component singletons. The ability to treat the 
cluster as ccmposed of two parts and to relate these parts to 
singleton sounds correlated with the children's prereading icnowledge, 
(Author} 
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CT*** ABSTMCT. ihis Is an investigation of t!i? phonologicial units ur^jd hy 

pre^school childran, ^enty-four Qiglish-speaking children t^s^i 4|0 Lo 5|0 
were given three experimental tasks which investigated their auillty to sag- 
ment initial consonant clusters into phonema-- length ?jnits^ in a ti-3gmentation 
task they gave the first sound of initial cIusceTc wordsj in ^ grouping task 
they made initial cluster words a separate category or a subser uf a larger 

y _ ' category of words begtaning with the same sound; and in a symboligatlon tar>k 

they used colored blocks to represent the sounds In Initial clusfers. The 
children were aware that words are composed of ms^vller segments and treated 
the segments as discirete units before they could identify the number of seg- 
ments in a word. Our data support the hypothesiKi tiiat childrOT trMt tlus'^' 
ters as units before they segment clusters into component singl^i to7!s* The 
ability to treat the cluster as composed of two parts and to relate then^ 
parts to singleton sounds correlated with the children's pre-reading knowledge. 



1-0 Introduction 

Segmentation is one of the fundamental issues in phonological analysis. 
How does one decide which stretches of sound constitute single phonenes or 
sequences of phonemes In a particular language and in general? Typically 
^ the identification of appropriate phonrae-length segments is clear for most 

^ of the phonological systm of a language* However, se^entatlon problms 

^ do arise at some point in the systM and one problra is that of deciding 

^ whether certain stretches of sound constitute one phonme or two (e,g* with 

^ consonant clusters or diphthongs) • In the structuralist period almost every 

^ major phonological theorist struggled with this problm in general terms (e.g. 

^ Trubetskoy 1969; Martinet 1939). Although generative phonoiogy has not dealt 

with the question of segmentation to any great extent, taking for granted 
earlier solutions, segmentation has recently re-merged as a problCT in the 

^ This research is part of the activities of che Stanford Child Phonology 
Project and has been supported by a %£Mt from the National InEtitutes of Health 
(#1 ROl roi2488-01) to Charles A, Ferguson and Dorothy A. Huntington, Departments 
of Linguistics and Speech & Hearing Sciaiices, respectlveiy , We gratefully 
acknowledge their support during all phases of the research* W^i would also like 
to express thanks to the staff and children of ^in^ Nursery School, Stanford 
University^ for their assistance, and to Mariiyn Vlhrnan for comientlng on an 
earlier veralon of this paper, 
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dascription of adult language (St, Clair 1973; Bell & Hooper 1978). 

In spise of the phonological theorist's general interest in the status 
of consonakc: clusters as single units or sequences of smaller units, most 
j?Lydies oi children have not focussed on this issue. That is the purpose 
of thig BtMdy. Bevelopmental descriptions of children's phonology have used 
the uDlxs derived from dascrlptions of the adult systm; thus, traditional 
unica mch as phonies have been presumed to be the underlying structural 
ci^^mmmits of the child's systra also. Since, in traditional phonological 
pramarst cJ.usters are treated as sequences of phonmes, most child phonology 
studies have likewise treated clusters as made up of two segments. 

Nevertheless, the question of the appropriate units for describing 
childrm's phonology has been raised when the child data do not fit easily 
into a segmental descriptive framework. This has been especially true with data 
:rom children around two years of age (Moskowitz 1973; Macken 1979) and can 
be Interpreted as part of a gmeral view that children begin with grosser 
units and gradually break thra do^m into finer units (see, for example, Menyuk 
1974). 

Children's spontaneous speech production has been the main source of 
evidence for their phonological segmentations. Studies have described the 
major stages and processes which affect cluster acquisition (Smith 1973; 
Greenlee 1974; Vihman in press). In terms oi productive control of the sound 
system, clusters are typically mastered later than most singleton se^ents, 
usually considerably after the component segments appear in isolation (e*g. 
Templin 1957; Hawkins 1973). 

There are two common processes by which -lusters are simplified prior 
to their mastery. One process deletes cr.e cor sonant In a two consonant cluster, 
e.g. sweet is pronounced as [wit]. The other commom process is substitution; 
either one of the two consonants is replaced by a different segment, e.g. 
truc_k is produced a ttUk], or both consonants are replaced by a different 
iegiint, e.g. sweet is pronounced as [fft]. The gubstitutlon process includes 
the special case of conflation where features from each of the components 
of a cluster are combined into a single segment, e.g, /sw/ is produced as /f/* 
Two other processes are used only rarely i epenthesls, e.g, truck is produced 
as [tarAk]; and metathesis, e.g. snow is produced as [nos]. 

Both the deletion and the substitution of one of the segments of a 
cluster are usually taken as evidence that the child has analyzed the cluster 
as two sequential separable phonanes. However, the deletion process does 
not give conclusive evidence for this analysis. Young children typically 
fall to produce all the features of many adult phonmes, phonmes which are 
nevertheless uniformly treated as single units by phonologists. For example, 
recent work (Macken and Barton 1980) has shown that at one stage In which 
English-speaking children produce both voiced and voiceless stop phonemes as 
voiceless and unaapirated, the children are In fact maintaining the phonological 
contrast. They do this not by means of aspiration as an adult would do, but 
rather by producing the voiceless stop phonrae with a slightly longer voice 
onset time than that used for the voiced stop. We can view the aspiration 
as being a component of the segment which is deleted. Similarly, the deletion 
of one mraber of a consonant cluster could simply be evidence for a phonology 
ically unitary cluster being analyzed phonetically Into components. 

There have been expertoental studies using acoustic analysis which 
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supports the argument that clustars may be refsrded as units with complex 
feature apecificatiocs(e,g. onset + particular release features) only some of 
which the child may recognize or be able to produce (KenjTik and Klatt 1968; 
Kornfleld 1971; Mmyuk 1971) , Spectrographic techniques were used in these 
studies to investigate cluister production in children aged 1;6 to 2;6* The 
analyses of the spectrograms revealed tmporal and spectral differences 
between stop phones produced for initial clusters and the same stops produced 
as the initial sound of a non-cluster OTrd, Menynsk has used this evidence 
to support the position that at first clusters are lexically represented as 
units. 

The conflation process also suggests that the el^ents of the cluster 
are being treated as one unit, "^^en children produce a conflated segment 
for a cluster J this segment differs from the phones produced by the child 
for either of the COTponent consonants in isolation. However, the conflation 
process has also been described within a system which treats clusters as two 
separable phonames CSmlth 1973) . 

The processes of epenthesis and metathesis provide the strongest evidence 
that clusters are not treated as single units, but these processes are used 
infrequently by children. If the difficulty that children have with clusters 
is only art iculatory, then metathesis and epenthesis Cwhlch serve to break 
up the cluster) should be more common* If, on the other hand, the problem at 
least partially stras from the unitary property of the cluster, the rarity 
of metathesis is a function of the non-separability of the cluster into com- 
ponents • 

In contrast to children, adults frequently metathesize Individual 
consonants in clusters (Fromkin 1971) and epenthesis is frequently used to 
break up clusters in foreign words when they are borrowed into languages which 
prohibit initial clusters (Greenlee 1975). Although rromkin's data show that 
adults produce slips-of-the- tongue In which features (as opposed to segments) 
are changed or transposed, her data show no cases in which adults conflate 
features from contiguous consonants* Thus, the data from adults draonstrate 
that clusters are organises as sequences of phonm^length segments. The 
processes by which adults simplify clusters differ In both number and kind 
from thoso used by children. 

The hypntheiiis that children organize clusters as single units is 
supported to some extent by the data from children's productions* However, 
since that evidence is Inconclusive the question of how children segment 
clusters, as one unit or as two separable units, can only be studied in a 
context where children are required to show that they have made one of the 
alternative analyses • If there is a developmental change from one analysis 
to another, we assume that treating clusters as separable units is the more 
mature analysis. 

In the expertaental tasks to be described we investigated the phonological 
organization of two Initial clusters of English, /sw/ and /tr/, in children 
aged 4;0 to 5|0» /sw/ is one of the class of /s/ plus consonant initial clusters. 
It is typically one of the later clusters to be mastered by children, at around 
four to five years, and it Is sometimes preceded by a conflation stage where 
it Is realized as /f/* /tr/ is a member of the other class of initial clustars 
in English J stop plus liquid clusters • This cluster is typically one of the 
earlier clusters to be mastered, at around three to four years ^ and mastery is 
also sometimes preceded by a conflation stage. The adult /t/ in /tr/ cluaters 
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differs from Initial singleton /t/ in Its fricative off-glide, being phonatically 
between /t/ and /tj/. Phonetically /tr/ could be regarded as an affricate, at 
least in some dialects of English (Jones 1964, p 165), bat phonological studies 
n'ormally treat it as a cluster (see survey by Ab^l 1962). The early conflation 
strategies used by spme childran suigest that thMe two clusters have an 
aCDUStically-'mDtivated susceptiDillty to GategoriEation. as phonemic smgle 
units * 

If the a3cperiments show that children aged 4;0 to 5;0 phon^icize these 
clusters as units^ thay will do so after having masterad the sequence of 
articulatory components; thus^ the case for clysters^as^units would be fairly 
compelling. Since /tr/ is expected to have been articulatorily mastered long 
before /sw/, it could be that only the latter cluster would be treated as a 
unit by the child— a finding which would suggest that the categorisation of 
clusters as units Ig either a temporary stage in development or a phonemenon 
associated with icular clusters and not with others- The evidence for 

the alternativt zhesis^-that clusters are sequences of phonies—is based 

mainly on the r . requency of the deletion procass; weak support comes 
from the cases jieta thesis atid epeBthesis. 

It is important to investigate the phonological organization of clusters 
by childran before they hEve had any forinal reading instruction. English 
orthography presents the reader with an analYsis of clusters as two separable 
phonmes each of which is identical to a siniletort segment. The hypothesis 
that chi:».dren analyze clusters as one unit thus must be restricted to pre^ 
literate children. 

We investigate these hypotheses by giving children three segmentation 
tasks in which the cluster could be treated as a unit or as separable phonies. 
Tnese are wide disparities in the level of children's segmentation abilities 
reported in different experimental studies* These studies have been reviewed 
and discussed elsewhere (a.g, Clark 197 8; Read 197 8| Ehrl 1979) and much of the 
variation can be explained in terns of the specific tasks which the children 
had to perform. However, very few studies have shown that four year olds can 
segment sounds in words. Thus, we based the design of two of our tasks on 
methods which have proved successful In eliciting children's segmentatlDn 
skills (Zhurova 1964; Read 1975). Our third task required that the children 
use skills similar to those used in spelling. 

All of the tasks required that the children be able to segment initial 
singleton consonants from words. Provided that urn can assess this ability we 
can then investigate whether the children treat an initial cluster word as a 
word beginning with a singleton sound or as a word beginning with a cluster 
unit. 

The tasks were given to the children in a fi^ed order so that In the 
second and third tasks the children would biilld upon the cumulative experience* 
The first task was a segmentation task based on Zhurova (1964). She found 
that Russian^speakliig children aged four to five years could usually say the 
initial segment of a word In isolatlDn after some training. The second task 
was a grouping task based on Read (1975). He found that children aged four 
to five years could group together words beginning with the sme sound and he 
Investigated whether children classified /tr/-initial words with /t/-initial 
words with /tj /-initial words or whether they formed a separate category* In 
the third task, a syEibollgation task^ the children used colored blocks to 
represent th^ f irst sound(s) In woV'dfs* This task required that the children 

5 
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Me to Isolate the first sagment of words (as in the segmentation task) 
ci .so to match similar sounds (as in the grouping task)* We assumed that 
I ask would be a difficult one for our subjects so it was important that 

e given, prior sxperJence yith segmenting sounds and grouping soonds. 

There was a theoretical as well as a methodological reason for including 
different buit related experiments within this study* Children's analysis 
.asters may well be influenced by the specific demands of the various 
J* We investigated this possibility by comparing the children's treatment 
lusters within and across all the tasks. We also assessed the children's 
ductions of the initial clusters and their general development and reading 
:ills. 



2 * 0 Subj ec ts 

The subjects were 24 children (13 boys and 11 girls) aged 4;0 to 5;0, 
with a mean age of 4;6.24, They were all monolingual, normally developing 
children who had had no formal instruction in reading. All the children were 
attending a nursery school which priffiarlly serves the fmllles of university 
faculty^ staff and students. 

In order to be able to compare perforaance on singletons and clus.ters 
within a task and also to compare across tasks, we established the following 
criterion for accepting children as subjects^ we only accepted children who 
could carry out the segmentation task and the grouping task with singleton 
consonants^ or who could be taught to carry out these tasks within the session. 
As a result of this limitation four potential subjects within the age range 
who either could not do the segmentation task or could not do the grouping 
task were dropped from the study. One further child who would not return to 
the second experimental session was also dropped* 

3.0 Sessions 

The children were tested individually in an experiiflental room the 
nursery school* They sat beside an experimenter at a small table to carry 
out the tasks* An observer took notes and operated the recording equipment* 
All sessions were tape-recorded and the symbolization sessions were also 
video-taped. 

The testing normally consisted of a series of seven f if teen-minuce 
sessions, which were completed within four weeks* The first session was 
used to familiarize the children with the materials and to collect speech 
production data* The segmentation task was carried out during the second 
session and the grouping task during the third session* The ranainlng four 
sessions were devoted to the symboli^ation task which was carried out with 
four different sets of words* Data on reading knowledge and development 
were collected during the sessions* 

For the sake of clarity in this paper, the rationala, procedurag and 
results for each of the three tasks will be presented separately* The 
introductory session will be described first. Then the three experimental 
tasks will be described in the order in which they were given* Next the 
developmental measures will be described and finally the results across all 
the tasks will be discussed. 
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4.0 Production 

The atas of this initial session were^ first, to familiarise the child 
both with the Mperlffiental situation and ^^Ith the test words to be used in 
the symbol Igation task and, second, to collect production data in order to 
be able to evaluate the effect of production deviations on perforaance. Given 
the vagaries of using real English words, we were forced to includs in the 
word-sets for the symboliEation task sane words which would not be Imom 
previously by the children (cf. Barton 1978), Introducing these wrds and 
allowing the children to pfactice thm in the first session hriped ensure 
that all the words would be known before the children were required to use 
thm in the experimental sessions. 

The experJiQenter told the child simple stories involving all the words 
to be used in the sj^bolizatlon task (see Table 1). toch word was illustrated 
on a card which the experimenter asked the child to name at the appropriate 
point in the story. The cards were laid out In front of the child and at iihe 
end of each story recall of all words was tested. The children's recall of 
words and details of any production deviation were also recorded on the other 
sessions * 



array 
word 



target 
word 



feet 


feed 


chick 


chip 


wheat 


weed 


Rick 


rip 


seat 


seed 


tick 


tip 


tweet 


freed 


prick 


flip 


swede 


sweet 


trick 


trip 



Table 1, The words Introduced in the first session and 
used In the symbol Izat ion task* 



Analysis of the children's production data showed that all ^cept two 
children had components uf both scpacnts on all the clusters studied. The 
exceptions were two children who pronounced /sw/ as [f] or [fw]. The other 
relevant production deviation was that three children regularly pronounced 
/tr/ as [t/r]. Some of the effects of these two production deviations are 
mentioned in the discussion of results of the experimental tasks | however, 
a complete analysis of these effects will not be undertaken in this paper. 



5.0 The Segmentation acperlment 
5*1 Purpose 

The primary goal of the segmentation experiment was to analyze the 
children's segmentations of the first sound In a word beginntag with a cluster 
The question to be answered wast do the children give the first singleton 
sound of a cluster when asked for the first sound In a cluster word or do they 
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Instead give the entire cluster as the first sound? 

To this end the children were taught when necessary, to give the first 
singleton s^nd of a cluster when asked for the first sound of words 
beginning with singleton swnds and then they were tested on words beginning 
with clust^.rs. The data on singleton sounds serve to replicate Z^hurova's 
(1964) results, 

5,2 Method 

The children were presented with illustrations^ of words one at a 
time. Some of these were words which had been in^ iduced in the story 
while others were words which were very likely to be known (e.g, mouse ^ 
b ea^ f jSwing , train ) , The chJidren were first asked to name the word and 
then to give the first sound in the wrd. There were 3 sets of words: the 
first set presented had continuants as first sounds, the second set had 
singleton stops as the first sounds* The third set consisted of words 
beginning with /tj/, /tr/ and /sw/. Within each set, words were presented 
in a random order. 

If a child could not spontaneously give the first sound of a word 
beginning with a singleton consonant he or she was taught to do so during 
the presentation of the first two sets of words* Teaching procedures 
similar to those described in Zhurova (1964) were used in the order in 
which they are presented below. The word mouse is used as an example, 

1) The experimmter lengthOTed the first sound when pronouncing 
the word, e,g, [miaus], and again asked the child to segment 
the first sQund, or the experimenter asked the child to repeat 
the word with the lengthened first sound, e,g, [niiaus] and again 
asked the child to segment the first sound, 

2) The experimenter said the first sound of the word in isolation 
twice and then said the wrd, e.g, [np rp maus] and then asked the 
child to repeat just the first sound, 

3) The experimenter told the child ^at the first sound of the word 
was e,g, [ np ] and asked the child to repeat the sound, 

Teachijig or correcting was only done when necessary and only during 
the presentation of the first two sets of words. During the presentation 
of the third set of words, those beginning with /tJ/, /tr/ and /sw/, no 
teaching was done and no exOTples of segmentations of the clustar ^ or the 
affricate were provided by the experimenter, 

5.3 

The instruction given during the first two sets of words beginning 
with singleton consonants was successful* In fact, five children needed 
no examples or correction at all. Four children spontaneously gave the 
first letter of the word Instead of the first sound but when they were 
again asked for the first sound rather than the letter name they could 
give the sound. Eight children needed only one ecMaple from the CTperimenter 
and could Begment all the subsequent words correctly. Seven children needed 
more than one example i four needed two examples » one needed threes one 
needed four, and one ne^ed two examples on the segmentation of continuants 
and three more examples on the segmentation of the stops. 
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Because most of the children neadad so llttla instruction on 
segmenting Initial continuants and stops there were enough spontaneous 
responses to analyze* /tj/ was segmented as a unit and thus will be 
analyzad along with the other singleton consonants* These results will 
be presented next and the results of the children's segmentations of the 
first sound in the /tr/ and /sw/ cluster words will be presented separately. 

In general J the children's segmentation of the continuants ^ the 
stops and the affricate /tJ/ were phonetJcally accurate or reflected the 
BBrAB daviatlpns as were eKhiblted In cheir pronunciations* The data 
presented in Table 2 consist only of the children's spontaneous sagmentations 
of the singleton consonants; imitations of a model provided by the 
experimenter ara excluded* If the children gave more than one segmentation 
of a word, the last sagmentatiQn was chosen as their response* We have 
presented the results for the singleton consonants at this Imrel of 
detail i^r order to document the phonetic forms of the children's spontaneous 
segments =^ions . 





syllabic 
consonant 


consonant 
+ schwa 


consonant 
^ following 
vowel 


consonant 
+ other 
verb 


words with initial 
continuants 


55*8% 


40*0% 


4*2% 


0 


words with initial 
stops 




82*7% 


15.0% 


2.3% 


words with initial 
affricates 


24*2% 


50,5% 


20*0% 


5*3% 



Table 2* Segmentation experiment; the segmentation of initial 
singleton consonants broken domi by phonetic form. 



The vowels were real lied as voiced or voiceless. The two voiced 
stops were mora often followed by a voiced vowel (84,1%) than were the 
four voicaless stops (28,1%). The use of a voiced or volcaless vowel in 
the segmentation of a continuant or the affricate /tJ/ appeared to be 
unsystematic. For axamplet several chlldran used both voiced and voiceless 
vowels and If they gave mora than one segmentation of the first sound in 
a word thay would alternate between the two. 

Similarly^ the choice of using a syllabic consonant or a consonant 
plus a vowel in the segmentation of the continuants and the affricate /tJ/ 
appeared to be unsystaiatic. In parallel with the voicing of the vowel 
described above, if the children gave more than one segmentation of the 
first amind in a word often they would alternate between different forros, 
sometimes giving a syllabic consonant and at other ttoes a consonant plus 
a vowel. 

These results show that all of the chlldrra could satisfactorily 
segment Initial singleton consonants fvom the words presentad to thm. 
There ware only a few eegmentatlons of Initial singleton consonants that 
were not phonetically aceurate^ These ^ceptions occured on some 

.9 
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segmentations of the initial voiced stop /b/ and on some segmentations 
of the affricate /tj/ . Two of the children each once gave an aspirated 
stop [p^s] instead of [ba] as the first sound of a word with an Initial 
voiced stop. Two children each once gave the first sound of a word 
beginning with /tJ/ as [t^a]| one child twice gave the voiced segment 
[d^i as the first sound of a word beginning with /tj/- 

The results of the cluster segmentations show that there are two 
alternative response types- The children either segmented the first 
singleton sound of the word^ e.g. [ss] for s wing > or they gave the whole 
cluster^ e.g. [Sws] for swing . Within the results for the /tr/ cluster 
there is somewhat more comprexity. The first singleton sound of the 
word was realized as [tjs] equally as often as it was realized as [t^s] 
and the cluster sound of the word was realized both as [tj^] and as [t^]. 

As in their segmentations of singleton consonants the children's 
segmentations of the first sound in cluster words occur ed in the form 
of syllabic consgnantSi e.g, [f], or in the fom of a consonant or cluster 
plus a vowel, e.g. [se] or [swa] , This variation in phonetic fom appeared 
to be unsystCTiat ic - 

The children's use of a singleton or a cluster segmentation was 
not random* Rather^ the children tended to consistently respond with 
one or the other type of segmentation. The number of children who gave 
singleton sefmentations or cluster segmentations for the two clusters 
is stown in Table 3. 





/sw/ 


/tr/ 


consistent singleton 


8 


9 


mainly singleton 
(3 words out of 4) 


5 


1 


equal singleton and 
c lu s t er 




3 


mainly cluster 
(3 words out of 4) 


0 


1 


consistent clusters 


5 


10 


her responses 
1 ^-[f] for /sw/) 


2 





Table 3. Segmentation task: the 
number of children giving singleton 
responses and cluster responses 
when segmentating word-- initial /sw/ 
and /tr/ clusters. 
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We also found some consistexic/ in the treatment ^£ /sw/ and /tr/ 
clustars: 6 of the 8 children who g^'^e consistent, r.inglitcn responses for 
/sw/ also did so for /tr/, Slinllarly, four of the five nhildren who gave 
consistent cluster responses for /fw/ also did so for /^rf. The question 
of consistency will be pursued further, when we compare nhe results of all 
the tasks, since only four instances of segmentations or each cluster were 
collected here and additional sefmen^ations were collected in the 
symbolization task. 



6.0 The Grouping Bcperlment 

6.1 Purpose 

In the main part of this experiment , tbs childr^sn were asked to 
group together words beginning with the same s:nnd as a target cluster 
word. Our goal was to discover how children categorifie: initial clusters. 
Within the constraints of the task there are tra main w.^vs to categorize 
the clusters: the child could treat all words beginning * ith clusters of 
a given type as constituting a single cauegory, or tht e lid could treat 
these words as a subset of a larger category. We exaiijlnchi the membership 
of the categories which the children formed in order to :-.:ifer the organizing 
principles they uaed. 

The set of words to be matched to an initial /sw/ cluster word 
consisted of words beginning with /sw/, with /s/ and vith /f/. If a child 
grouped /sw/ initial words alone or with /f/ toitial words, a presumed 
conflation of the /sw/ unit, then we assumed that the child's categorizations 
were based on the analysis of /sw/ as a unit. If a child grouped /sw/ 
initial words with /s/ initial words, we assumed thst the child's 
categorizations were based on an analysis of the /s^if cluster Into singleton 
sounds . 

The set of words to be matched to an initial /tr/ cluster word 
consisted of words beginning with /tr/, with /tj/ and with /t/. In 
constructing these categorizations children who analyze the /tr/ cluster 
as a unit were presumed to group the /tr/«taitlal words alone. Grouping 
of /tr/-initial words with /t//-initlal or /t/^initial words was assumed 
to be based on an analysis of the /tr/ cluster; as singleton sounds. We 
assumed that the groupings of /tr/ with /t/ rather than with /tJ/ would 
be made by those children with more experience; * luh English orthography 
(cf. Read 1975). 

6.2 Method 

In the grouping tasks the chll^- named each card in an array of 12 
cards and was then asked to pick out ail of the pictured words beginning 
with the smnB sound as a newly Intrcda'.ed t/irget word. Those words that 
the child Judged to begin with the Jdm^ sound as thif: target word were 
made into one stack of cards , while those t iat were no so judged were made 
Into another stack of cards. After the chl'.d's spontaneous groupings 
were made the experimenter pointed lo any - jrd in the array that had not 
been classified and asked the child whethe . it began with the saaae sound as 
the target word. If the child's choines reflected Inconsistent groupings 
(©•g. if a child grouped 4 /sw/ wr/rcs ^Ith two /f/ words), the ^perimenter 
would recheck the groupings to de:*irml/}e whether or not the child would 
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narrow his or her classification Eo, e*g,, the /sw/ words alore. 

In order to introduce the children to the problm of categorizing 
words on the basis of initial sounds we first asked the child to play the 
game with a set of words that all began w= h singleton sounds: the target 
word began with the singleton stop /k/, and the child had to pick out 
the four woi^ds beginning with /k/ from the array. If a child could not 
carry out the task with this /k/^lnitial set then he or she was dropped 
from the study. The set of words beginning with singletons was followed 
by the two ^perlniental sets: in one the target word begc^n with /sw/ and 
in the other the target word began with /tr/. The order of t ha two 
experimental tasks was randomized and so was the order la whicn the cards 
were presented, 

6,3 Resiilts 

In our procedure we accepted both the children -s spontaneous choices 
and their choices made when the experlinenter rechecked the groupings, but 
we rejected any choices where there was any indication of experlin enter 
influence in the child's choice. The results of the three grouping tasks 
will be presented firsts then the results of the grouping of the /tr/ clusters 
will be cmpared with that of the /sw/ cluster. 





number of /k/-initlal words chosen 




4/k/ 


3/k/ 


2/k/ 


only /k/-initlal words chosen 


11 


6 


2 


other singleton words added 
to classification 


1 


2 


2 



Table 4, Grouping experJjient* grouping of singleton sounds^ 
number of chlldrOT in each category. 

The results for /k/ are given In Table 4. Seventeen of the twenty^ 
four children had relatively little difficulty grouping together those 
words beginning with /k/. These are the children who classified all, or 
all but one, of the /k/-initial words togather and did not include any 
words beginning with other consonants in their grouping. The other seven 
children showed degrees of difficulty grouping singleton sounds but this 
difficulty was Judged (as a result of responses to follow-up questions) 
to be not so extreme as to necessitate the exclusion of these children 
from the study. 

The classifications of the children's responses in the two 
experimental tasks was complicated by the fact that some children were 
more inconsistent ,^.han others in their treatment of the clusters. For 
example, in the grouping task inconsistency is shown by the failure to 
treat all four /tr/ words or all four /tj/ or all four /t/ words in the 
same way. In classifying the responses we decided that if the child 
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grouped a majority of one set of words In a aonsistmt way, then the 
majority grouping was sufficient to establish the child's response-type* 
That is, if a child grouped three /tr/ words and one /tf/ word he or she 
was classified as a subject who grouped together only the wrds beginning 
with a /tr/ cluster. 

In the following tables of results the cells contain the number of 
subjects who represent each response-type? takl^ account of the number of 
inconsistencies in the groupings they constructed. Returning to the 
example cited above, if a child grouped three /tr/ words with one /tj/ 
word he or she would be included in the response-type (columns) "/tr/alone" 
and would have a "~2" consistency rating (rows). [Note that this presentation 
of the results is modeled after Read (1975) to allow for an easy comparison 
of the data. The consistency rating of "-2" is computed according to the 
number of exceptions to a consistent "/tr/alone" groupings I.e. 3/tr/ words 
instead of 4/tr/ words = -^l; similarly the inclusion of one /tJ/ word ^ -1.] 



consistency 


/tr/+/tj/ 


/t r/alone 


/tr/+/t/ 


/tr/+/tj/+/t/ 


-0 


3 




2 


4 


-1 


2 


2 




2 


total 


5 


2 


2 


6 


-2 


1 


2 




2 


->3 


2 






2 


total 


8 


4 


2 


10 



Table 5. Grouping eKperlmenti /tr/ grouping result^ 
number of children in each category. 



The results for /tr/ are given in Table 5, What are the non-dominant 
response-types within each category? Of the four children who grouped /tr/ 
words with other /tr/ words all four Included one affricate in their grouping • 
That is, none of our subjects were pure ^maples of this responae--type. 
The ten children who grouped all the sets of words together generally 
chose all the /tr/ words and an apprTOimately equal number of /t// words 
and /t/ words (e.g. three /tJ/ and two /t/ words). Thus only four children 
classify /tr/ clusters pred«nlnately with other /tr/ clusters- Eight 
children judge /tr/ clusters to be similar to the affricate /tJ/ and two 
judge them to be similar to the stop /t/. Almost half, that Is, ten, of 
the children judge the /tr/ clusters to be similar to both the affricate 
and the stop. The results are similar to Read (1975) although they reflect 
a less mature population of subjects for two reasons^ 1) our subjects 
constructed a higher percentage of Inconsistent groupings in that they 
failed to treat all words beginning with the sme sound as similar (e.g. 
failed to include all the /tr/ words in the /tr/ groupings) and 2) a higher 
percentage of our subjects chose members of both the /fl/ and l\l Initial 
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words as having the same initial sound as /tr/ resulting In an undifferentiated 
response^ type , 



consistency 


/Sw/+/f/ 


/sw/alone 


/SW/+/S/ 


/sw/+/f /+/s/ 


-0 




1 


11 




-1 




1 




2 


total 




2 


11 


2 


-2 




4 




1 


->3 






2 


2 


total 


0 


6 


13 


5 



Table 6, Grouping axperlmenti /sw/ grouping results; 
number of children in each category 

The reoultc for /sw/ are given in Tstlc fi* What arc the non-doiiinnnt 
response^typea within each category? Of t>^e six children who grouped /sw/ 
words with other /sw/ words three .included one /s/-lnltiai word in their 
groupings and two included one or two /f/-inltlal wordSi The five children 
who grouped both /s/ words and /f/ words with /sw/ chose an approximately 
equal number of /s/ words and /f/ words in their grouping (e.g. 3/sw/+ 
4/s/+3/f/ or 3/sw/+2/s/+l/f /). Thus we find that seven children out of 
the twenty-four do sometimes show that they Judge /sw/ clusters to be 
similar to singleton /f/ but this is not a dominant response-type. 



o 



[ /tr/with/tf/ 


/tr/aione 


/tr/with/t/ 


/tr/with/t//&/t/ 


/sw/wlth/f/ 


0 


0 


0 


0 


/sw/alone 


1 


3 


0 


2 


/sw/wlth/s/ 


7 


1 


2 


2 


/sw/wlth/f/&/s/ 


0 


0 


0 


5 



Table 7. Grouping experiment i comparison of /tr/ results and /sw/ 
results* number of children in each category* 

We will now compare the children's grouping of /Sw/ with their 
grouping of /tr/, as In Table 7. There are no significant differences 
between the children's tr^toent of the /sw/ and /tr/ clusters If we 
accept the hypothesis that grouping /sw/ clusters with /f/ indicates an 
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analysis of the clustar as a unit. 

If we compare the ehildr©i'a response-type across the two grouping 
tasks wa find that three children only classified cluster words with other 
cluster words I thJs is the narrowest type of categorization. The construction 
of this type of category Is presumed to ba based on the analysis of the 
cluster unit as a single initial sound. 

Nine children always grouped the clusters with a singleton set: 
seven grouped /s/-lnltlal words with /sw/ words and /tj/-inltlal words 
with /tr/ words and two grouped /s/-lnltial words with /sw/ words and /t/ 
words with /tr/ words. Three other children grouped /sw/ with /s/ but 
grouped /tr/ clusters with both /tj/ and /t/. The construction of this 
type of category is presumed to be based on the analysis of the first 
sound of the cluster as a singleton* 

Four children differed In the type of classification they constructed 
In the two tasks. Three categorized /sw/ uniquely but grouped /tr/ 
clusters with /tJ/ or with both /tJ/ and /t/* One child categorized /tr/ 
clusters uniquely but grouped /sw/ clusters with /s/. These results as 
well as the results of the se^entation experiment indicate that some 
children of this age do not maintain a stable analysis of the first sound 
in an initial cluster word. They may at one time treat the cluster as 
a unit and at another time they may segment it* The five children who 
grouped the /sw/ cluster with both /f/ and /s/ and the /tr/ cluster with 
both /tJ/ and /t/ may also be described as children who fail to maintain 
a stable representation of the first sound In a cluster word* For the most 
part these five children are able to accept any relationship based on 
acoustlc-artlculatory similarity of the clusters to the singleton sounds* 
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7*0 The Symbollzation EKperlment 
7 *1 Purpose 

In the symbol Izat Ion task the children were shown how to use symbols 
to represent the first sounds of words begtonlng with singleton consonants. 
At the same ttoe they were shown that these spabols could be combined to 
represent initial cluster sounds. After this introduction the children 
were asked to use symbols to represent the cluster In words beginning with 
Initial /sw/ clusters and Initial /tr/ clusters* The purpose of this 
experiment was to discover whether the children would use the S3rabols 
which represented the componmt singleton sounds of the cluster to represent 
the cluster or whether they would choose novel s^bols to represent the 
cluster^ 

7.2 Method 

The children were tested In four separate experimental sessions- ^ 
In each we raamlned a different set of words. The words used In each 
session are listed in Table 1. Note the structure of the list of "array" 
words that precede each of the "target cluster" words* The sets of words 
were structured so that some of the first sounds in the array words could 
be used to form the target cluster. Furthemore, in every set of words 
except in the trip set one sound occurs both as a singleton and as a 
component of the cluster. In the sweet set, the first sound of wh^t 
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was treated as being the msmm as the secoung sound of tweet , The 
experimenters pronounced wheat as [wit] in the sessions and none of the 
children spontaneously used [hw] in /w/-lnltial words, (Further, in the 
/tr/ sets, as in the rest of this study, /tf/ was treated as a singleton*) 
The order of presentation of the sets of 'mt^m raa randOTized and so was 
the order of presentation of the words preceding the /sw/ or /tr/ cluster 
word , 

In all the sessions the children used painted blocks as s^bols 
to represent sounds In words* Eich different sound was to be represented 
by a different color of block and each sound that was the same was to be 
represented by the same color of block* To dmonstrate the method we will 
outline the procedure using as an example the set of words associated 
with the spelling of sweet . The experlBiental setting is Illustrated in 
Figure 1* 



Figure 1, 

The Experimental Setting for the Symbolliatlon Task 




The ^pertaenter had a pile of blocks to represent the conmon last 
part of all the wordsi /It/, /it/ was represented by two differently 
colored blocks that were glued together. The expertoenter manipulated a 
puppet which J supposedly, could spell only the last parts of words. The 
child also had a puppet and was asked to help the experimenter's puppet to 



IQ 



120 



spell tha first parts of words- 

In each session the etparlmentar presentad four words one at a time. 
Thesa words formed the "array" and are referred to as the "array words," 
For each word the child was asked to name the card^ e,g* wheat s. The puppet 
then provided the blocka to represent the last part of the word /ft/. The 
child was asked to say the first part of wheat g to say whether the first 
part was one or two soundSj and to choose a block or blocks to represent 
the first part* The child chose blocks from a pile of different colored 
blocks and in this case should have chosen one block to represent one 
sound /w/. The blocks chosen by the children to repreaeat the first part 
of the array words will be referred to as the "array blocks," 

After each of the second, third and fourth array words was presented 
the procedure Included an additional question. The children were also 
asked to say if they could use any "old" blocks to make the first sound or 
if they needed "new" blocks* "Old" blocks were colors that had been chosen 
to represent the first part of the array words and these blocks had bem 
given a fixed singleton sound to represmt, "New" blocks were those which 
could represent sounds that had not occurred before in the array words. 
The children's choices of blocks were corrected for each wrd so that in 
the end the array consisted of e,g, wheat » seat and feet , each having 
one block to represent the first part and tweet having two. The second 
block of tweet would be the same color as the first block of wheat . 

When the array words were completed the sounds for the array blocks 
were reviewed and the children were asked which word had two sounds in the 
first part and which words had the same sound in thmm (represented by the 
same color of block). These answers were the last to be corrected, Ihirlng 
the rest of the session the children were free to construct the target 
cluster as they wished. 

After the review of the array blocks^ the "target" cluster word was 
presented to the children, in this example sweet . The ^pertaenter-puppet 
spelled the last part and the children were asked to name the card, to say 
the first part of the words to say whether the first part was one or two 
sounds and to represent the first part using old (array singleton) or new 
blocks. The children then chose either one or two, new or old, blocks 
depending on whether they had said that the first part was one or two 
sounds and whether they had said that the sound had occured before in 
the array sounds. 

After the children had made a choice of blocks the experimenter 
asked what sounds the chosen blocks represented. There was then a set 
of questions to investigate the child's choice. The specific questions 
which were asked depended on whether the child had chosen old (array 
singleton) blocks or new blocks. If new blocks had been chosen the child 
was asked if any of thM had the sme sound as any of the array blocks. 
If yes* he or she %ms asked to "fdbc It*" If old (array singleton) blocks 
had been chosen the «cperlmenter compared the target word and the array 
word and asked the chUd if the repeated block represented the same sound 
in the target word as in the array word. If no, he or she was asked to 
"fte it," The children were not given any specific instructions on how 
to fix the blocks in the target word* These questions were intended to 
function as a renlnder to the child that the same color block should 
represent the sme sound and that different color blocks should represent 
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different sounds, 

Sometlmea the chUdran'i repreaentatlons of the target word caused 
it to be rapresanted Idaatlcally to an array word. For axamples If the 
children chose the same color block to repreamt the first sound of sweet 
as for seat , then both sweet and seat would be represrated as /i/ + /it/. 
In this situation the experimenter would ask if the repeated block represented 
the Bomm sound in the target word as in the array word. If the children 
saids "yasj" thai they were asked If sweet and s^t were the sme ^?ord* 
The children usually agreed that they were not the same word. Then they 
were asked if they wanted to spell different words In the same way. These 
questions were aftked to see if the child could spontaneously recognise 
that the first part of the target word had two sounds instead of one^ 
and to see if the child could recognlge the second component of the cluster. 
The session ended when the child was satisfied with the choice of blocks 
or could find no way to Improve on it. 

In the fourth and last S]^boliMtlon session, where there was no 
chance of the experimenter influencing the child's spontaneous choices 
on later sessions^ there wera further Instructions to the childreni after 
the child had made a choice of blocks for the target ^rd, the experimenter 
told the ehlld that the first part of the target word consisted of two 
sounds and that both of these sounds had been used before and were in the 
array. The rationale underlying these further instructions was to discover 
if the children could relate the cluster to its singleton componCTts when 
they were explicitly told to, even if they had not spontaneously done so, 

7,3 Results 

The children had become very familiar with the axpertaental setting 
by the time they reached the symbollzation sessions and they regarded the 
task of teaching a puppet to spell with colored blocks as a plausible 
activity. 

The first thing that the children were required to do was to represent 
the first sound (s) In the array words. The children's choices of blocks 
were guided by their answers to questions by the exper linen tar. The children 
responses to each question will be discussed one by one. 

7.3,1 Array segmentation results = responses to **What is the first 
part of the word?" 

The children segmented the first part of the words beginning with 
singleton consonants correctly. The segmentation results which are of 
interest are those for the array cluster words, 

Wtimn asked for the "first part" of the cluster words in the array 
the children gave 43*51 (40/92) singleton se^entations and 56,5% (52/92) 
cluster segmentations. There were no differences among the clusters as to 
the percentage of ttoes the children segmented than as entire units or gave 
the first singleton sound. Furthermore, the children did not treat the 
question 'T^at is the first part of the word?" as being dlfferant from 
the question '*What is the first sound of the word?". There were no children 
who gave cluster segmmtations when asked for the "first part" of the 
cluster words and gave singleton se^entatlons when asked for the "first 
sound" of the cluster words in the segmentation task * 
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The childran ware allowed to construct their representations of the 
array clusters before they ware corrected* Not on© of the children 
apontaneously constructed a representation which mapped both of the singleton 
components Of the cluster. They represented the first part of the array 
cluster \i?ord as they had sepnented it, i*e* they represented the first 
singleton sound alone or the entire cluster as a unit. 

Whan the childrevi were told that the "first part was two sounds" 
nine of the children who had given the first singleton segraant in the 
cluster, also added the second (16 out of 36 cases). One other child 
always gave the vowel in the cluster word* None of these children gave 
the second singleton in the /tw/ clustar. 

Six children who segmented the entire cluster as a unit attempted to 
segment the cluster after they were told that the "first part was two 
sounds,*' Each did this just one tiae. Three of then gave the first 
singleton sound correctly, then gave the entire cluster as the second sound| 
e*g* If], [fr©K The other three gave the entire cluster as the first 
sound and the second segment or the cluster as the second sound, e*g* [flsJi 
[11] for flip. The rmaining children could not re^analyza their first 
sagmentat ions* These childran usually gave the entire cluster for both the 
first and second sounds, e.g, [fit], [fU] for flip . 

After the construction of the array was complete the children were 
asked to recall all of the singleton sounds in the first part of the array 
words* Fifteen of the children learned to give both singleton sounds of 
at least one array cluster (43 out of 60 cases)* However^ five children 
never learned to give a component singleton sound for any of the cluster 
sounds and four children only learned one of the singleton sounds of the 
cluster^ and never both segments* If the children learned only one of the 
component singleton sounds of the clusters (24 cases) they were twice as 
likely to learn the first singleton sound as the second one (16 cases vs 
8 cases) * 

7,3*2 Responses to "Is the first part one or two sounds?" 

None of the children could systematically say whether the first 
part of the words consisted of one or two sounds* We compared the number 
of times that singletons and clusters were called one sound or two sounds 
and there were no difierences between them* Even dividing the singleton 
sounds into stops, continuants and affricates and the cluster group into 
the specific clusters^ there were still no differences; that is the 
children were equally likely to say that any of th&a were one sound as two 
sounds. These results hold Irrespective of the way that the children 
segmented the first part of the cluster word, l*e, whether they treated it 
as one unit or as two units. 

These results highlight the difficulty children have in quantifying 
linguistic units. We have found that the children In our study can segment 
units from the first position in words before they can count the number of 
phonemic-length sounds they have pronounced. That is, they are aware that 
words are composed of smaller segments and treat the segments as discrete 
units before they can Identify how many segments are in a word* 

7,3,3 Array repeated sound results - responses to the question "Do 
you need an 'old* (array) block or a 'new* block? Have we 
had that sound before?" ^ 



123 



In three of the s>no[ibollzatlon sets there was a repeated sound, a 
sound which appaared In the array words both as an Initial singleton and 
as a component of the cluster* We were interested in whether the children 
could relate the singleton components of clusters to the same singletons 
in other enviromentSj and, after the relationship had been pointed out to 
them, whether they could later identify which two words contained the same 
sound . 

Overall the children correctly chose the previously used block for 
the repeated sound 35% of the time (25 out of 72 cases)* If they did not 
choose the old block for the repeated sound, their choice was corrected. 
They were shown where the sound had occurred before in another word and 
were shown how to use the same color block to represent the same sound* 
When the array was complete they were asked which two words contained the 
same sound, the children were correct 65% of the time (41 out of 63 cases - 
there was judged to be experimenter influence in the rmalning 9 cases)* 

There were two variables in this experlinental situation which could 
affect their ability to relate the two identical sounds. The first variable 
was that the reputed sound could appear in the cluster as the first sound 
or as the second sound* In the set of words that included feed and freed 
the repeated sound /f/ was the first sound of the cluster. In the other 
two sets of words, those Including wheat and tweet and Rick and prick , the 
repeated sounds /w/ and /r/ were the second sounds of the clusters* The 
second variable was that the array words were presentsd in random order and 
thus sometimes the children had to locate the repeated sound in a previously 
presented cluster and at other times they had to locate it in a previously 
presented singleton word* 

We analysed the data In terms of whether the repeated sound was the 
first or the second sound of the cluster and whether the singleton word 
or the cluster word was presented first. 

Table 8 shows the numbers of times the children encountered the 
repeated sound as a singleton or as a component of a cluster and whether 
or not they recognized It as having occurred before. 



Repeated sound was the f Irst sound in the cluster 

Did the children recognize 
the repeated sound situation? 
order of freed & feed ! YES NO 

singleton word before cluster word 4 28 

cluster word before singleton word 9 7 



Repeated sound was the second sound In the cluster 

Did the children recognize 
the repeated sound situation? 

order of prick & Rick , tweet & wheat * YES NO 

singleton word before cluster word 4 28 

cluster word before singleton word 9 7 



Table 8. Children's Identification tf the repeated sound in the array. 
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The children were more llkley to choose the same sound for the 
repeated block when It was the first sound of the cluster as in freed 
than when It was the second sound , as in tweet and prick g with freed 
they chose the same sound 50% of the time (12 out of 24 cases) and with 
tweet and prick they chose it 27% of the time (13 out of 48 cases). 
The most diffucult situation for the children was when the singleton word 
came before the cluster word and the repeated sound was the second segment 
of the cluster. In this situation the children were successful only 4 
out of 32 times. This difficulty is probably related to the fact that none 
of the children spontaneously gave the second segment of the cluster when 
they were asked for the first part of the word. There were no learning 
effects due to the order or presentation of the sets of words ^ that is, 
there were no differences between the children's ability to recognize 
or learn which were the repeated sounds frcm one session to another, 

7*4 Symbolization of the /sw/ ^ /tr/ clusters 

The children's construction of the array prepared thma for their 
treateient of the target clusters, beginning with /sw/ and /tr/* Each of 
the Issues discussed In the presentation of the array cluster related to 
a specific part of the symbol Izat ion of the target cluster i l#e. the 
segmentation of the first part of the cluster word; the judgement of whether 
the first part conSTsted of one or two sounds; and the judgment of whether 
any of the sounds in the first part had occurred before in another word. 
Indicated by the choice of old blocks* In this section we will only deal 
with the overall results of the children's symbol Igatlons of the /sw/ and 
/tr/ clusters. The results from individual children will be discussed 
in section 9*2. 

When asked for the first part of swede and swe et the children 
gave 39% singleton [s] segmentations ^ S5X cluster [sw] segmentations and 
6% [f] segmentations. The [fj segmentations are from two children, one 
of whom gave [f J for the first part of both swede and sweet * 

When asked for the first part of ^Ick and trip the children gave 
43% singleton segmentations j [t] or [tj ] and 57% cluster segmentations 
[tr.] or [tjrj* There are no significant differences between the type of 
segmentation given for the /sw/ and /tr/ words* 

None of the children correctly Judged the number of sounds in the 
first part of the cluster words. These results are identical to the 
results presented for the array words* 

The children were able to relate the first sounds in the cluster 
words to the singleton sounds in the array, ^tony times, however , they 
chose new blocks to represent the first part of the cluster words. As 
described in the procedure section , the children chose old or new blocks 
and then were asked to say what sounds the blocks represented in the cluster 
word. The experiinenter would then question the children further about their 
choices of symbols. As a result of the contradictions pointed out by these 
questions^ the children sometimes changed their choices of blocks. At the 
end of the fourth symbol^^tlon session the children were told that the 
cluster word had two soundly in the first part and that these sounds could 
be found in the array. Many of the children were able to act on this 
infomation and changed their choice of blocks. The children's initial 
choice of blocks is compared with their "best" choice^ i*e, the choice 
that the children were satisfied with after questioning* in Table 9. 
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Table 9. Children -s eholces of blocks. 



In Table 9 we have not analyzed the left-to-rlght order In whleh 
the sjnnbola were placed^ since this was often influenced by the eKperiEenter 
thus we have counted R+T as the same as T+R. Where the children chose both 
an old symbol and a n^ symbol we have counted only the old symbol since 
in this analysis we are primarily concerned with indicating to which 
singleton sounds the children related the cluster sound. 

There were a total of 56 changes made by the children* In Table 10 
these are described as changes made in response to specific ^ est Ions, 
Twenty-slK of these changes occured on the fourth s^boligatlon as the 
result of extra infomation offered to the chlldreni fifteen changes 
consisted of adding an array block or replacing a nw block with an array 
block and eleven consisted of adding a second block. 



Source of 
change 


Number of 
changes 


Example 


comparison with array 


16 


F replaced by new block 


can any array blocks 
be chosen? 


24 


new block replaced by S 


can two blocks ba 
chosen? 


13 


R block added to CH 


aelf^correctlon 


3 


new block replaced by T 


Total number of changae 


56 





Table 10* Changes in the children's choices of blocks 
analyzed in terns of the questions which elicited the 
changes. 



8.0 Developmental measures 



8.1 Purpose 
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A test of reading imcwiedge and a devMlopffiriental measura were also 
adminlstared during the seBSions* These measures had two functional 
they were used to give us some basis for comparljig these children with 
other populations and they were used within the study to compare the 
children In teras of development. Since we hypothesized that taowledge 
of orthography might affect children's categorizations, it was Important 
to know uhBt the children's reading skills were* Although none of the 
children had had formal instruction in reading , we thought it likely that 
as middle-class children in a literate culture they would have some pre- 
reading skills* 

8*2 Method 

The children were questioned to determine the extent of their 
knowledge of letters and words. The abilities tested were those which 
show developmental changes In studies of comparable four--y earmold children 
(Mason 1980) * As her SMples of children learned to identify and print 
letters they began to read by recognizing signs (such as traffic signs) 
and labels (such as on a milk carton)* During their fourth year the 
children semed to Independently work out letter and sound relationships 
and they progressed to reading highly familiar nouns and pronouns, a few 
verbs and ad j ectives and simple three^letter words* Several four-y ear-olds 
in the sample who were learning to read at such a rapid rate that their 
parents could not estimate their reading vocabulary were also able to read 
unfamiliar multisyllabic words and words with abstract meanings* 

ThuSj in order to assess different levels of reading ability within 
our sample we asked the children to 1) identify upper-case letters; 
2) identify lower case letters; 3) give the first letters of spoken words; 
4) write their names; 5) write five letters; 6) read five contactually 
bound words; 7) read fifteen non-con textually bound words* The contextually 
bound words ware pictured In photographs of co^on road-signs (such as 
stop sign) or cosnerclal signs* The context Independent words were 
printed on cards in lower case letters; the list contained familiar words 
which varied In Imgth and reading difficulty but ware all within the most 
common two hundred words in early reading materials (Dolch 1951). 

The developmental measure used was the Goodenough-Harrls Draw-a- 
person test* This teat was chosen as an easily administered test that is 
not based directly on language skills. The test consists of asking the 
child to draw a person, and it is scored by rating attributes of the child's 
drawing* The procrfure used was that given by Harris (1963) (except that 
we collected only one complete drawing from, each child)* It is not a test 
which can be used to measure development Independently of other tests, 
but it is to be interpreted in conjunction with other measures. 

8.3 Results 

The children's ages, Draw-a-»person scores and reading taiowledge 
scores are given in Table 11* The children varied a great deal in their 
knowledge of letters and words. Nevertheless, our measure proved to be 
appropriate to their abilities in that all of the children could answer 
some parts of the teat while none of then could complete it all. The child 
eKhlbltlng the least knowledge nmed some uppers-case letters and a few 
lowar-casa lettera, did not write any letters, recognized one word in a 
sign but did not read any words presented out of conteit. The child 
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achibiting the most knowledge named all the upper and lower case letters 
wrote the letters, recegnlzed all the words which were presented in a 
pictured context and read 9 out of the 15 words which were presented In 
isolation. 



CHILD 




DRAW-A- 


READING 


NUifflHl 


AGE 


PERSON 


KKOWLmcE 


1 


4|8.23 


4 


10 


2 


SiO.O 


12 


25 


3 


4|11.25 


18 


35 


4 


4;11.0 


18 


37 


5 


4;11.4 


25 


61 


6 


4;10.11 


21 


42 


7 


4|9.13 


16 


24 


8 


4'4.14 


14 


41 


9 


4|10.9 


22 


48 


10 


4;9.28 


13 


47 


11 


4;9.20 


15 


40 


12 


4|2.18' 


17 


47 


13 


4;1.27 


14 


18 


14 


4-5.26 


18 


31 


15 


4 ; 7 . 18 


15 


64 


16 


4;5.28 


18 


30 


17 


4|2.16 


11 


34 


18 


4;0.10 


0 


21 


19 


4|8.9 


9 


58 


20 


4|4.21 


13 


32 


21 


4;0.22 


17 


37 


22 


4|0.17 


9 


24 


23 


4-3. 6 


12 


39 


24 


4|11.6 


12 


46 



Table 11* Children's ages, draw'-a^-person 
scores and reading knowledge scores. 



The other children's abilities tanged between these two ttctremes. 
Stetesi of the twenty-four children did not read any of the words which 
were presrated to isolation* They varied in their abilities to identify 
and print upper-case letters and had difficulty in Identifying lower-case 
lettOTs and the words pictured in coEmon algns* The eight children with 
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the higheat scores could recognize most of the words in signs and could 
read some of the words presented in isolation. Five of these children 
read, mt most, four of the fifteen isolated words, one child read six 
of them and t^o childrea read nine words. Thus, overall, the children 
in the study were at the beginning stages of learning to read* In these 
abilities our sanple of f our-year«olds is comparable to other samples 
from the same background (Mason 1980), 

We scored each of the questions and added thm to give each child 
an overall score of reading knowledge. We have used this score to investigate 
the relationship of reading toowledge and segmentation abilities in section 
9.3. 

The drawings from the Draw-a-person test were scored by an experienced 
practitioner* The raw scores had a mean of 14*2 and a standard deviation 
of 5,4, The raw scores were converted to standard scores using the figures 
given by Harris (1963), The mean standard score for our sample was 100,3, 
Thus, these scores fall very close to the standard scores when compared 
with Harris's data. (However, Harris notes that, unlike the higher ages, 
his figures for children under five years are not to be taken as 
representative but are likely to be higher than the norm,) The relationship 
of the Draw-a-person scores to the children's segmentation abilities is 
discussed in section 9*3. 



9,0 Comparison of the three tasks 

Having analysed the individual tasks, we now turn to investigating 
whether the children act consistently across the tasks: were they acting 
from a consistent representation or were the specific daftands of each task 
more Important in affecting the treatment of clusters? From this synchronic 
study we are also Interested in the possibility of hypothesising developmental 
changes in the treatment of clusters. The most plausible hypotheals, one 
which emerges from the studies of the phonologies of younger children 
discussed earlier, is that of a developmental change towards progressively 
finer units. Here, the hypothesis is that children first treat clusters 
as indivisible units and than later learn to break th&n iomt into separate 
segments which they relate to singleton segments. To investigate this, we 
correlate their abilities on these tasks with age, development and taiowledge 
of reading. In any developmental change we would also want to know if 
different clusters are treated differently, that is whether certain clusters 
are broken down before others, 

9.1 The segmentation continuum 

There were three situations in which the children gave segmentations 
of the words beginning with clusters^ in the segmentation task they gave 
the first sounds the four /sw/ words and the four /tr/ words; in the 
symboliMtion task they gave the first sounds of two /sw/ words, two /tr/ 
words and four other cluster words; then after they had chosen the blocks 
for the target clusters In the symbolizatlon tasks^ they gave the sounds 
of the blocks representing the cluster. Twenty-one of the children acted 
consistently In each of these situatlonsi either they gave the first singleton 
sound of the cluster, or they gave the entire cluster » or they gave mixed 
singleton and cluster segmratationi. 
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There were only three children who gave a different type of 
segmentation in different tasks. In all tteee cases the dlsttoctlon was 
that the clusters in the segmentation task were treated differently than 
the clusters in the iymbollEation task. Two children gave mately singleton 
sanitations In the segmentation task but all cluster segmentations 
throughout the symbollgatlon task. One child gave all cluster segmentations 
In the segmentation task tut all singleton segmentations In the syiabolizatlon 
task. 

If we look at the children's treatment of the different clusters 
there were no children who gave conslstenly more singleton segmentations 
for /sw/ or for /tr/ across the three situations. In this respect, /sw/, 
/tr/ and the other clusters were not treated differently i there was no 
significant difference in the overall number of correct singleton responses 
In these three groups (/Sw/ 46,6%, /tr/ 42,7%, other clusters 43,8%), 

We added the number of ttaes the children gave the first sound of 
a cluster as a 'correct* singleton (i.e. [sj for /sw/ clusters, [t] or 
[tf] for /tr/ clusters, etc.) across the three situations, l^e total is 
the segmentation score for each child. The segmentation scores vary from 
100% for those children who always^ gave a singleton sepaentatlon of the 
clusters down to 0% for those children who always gave a cluster segmentation. 
The children can be ordered according to this segmentation score to form 
a continuum; the distribution of their scores along this continuum Is 
sho\m in Figure 2, At each end of the continuum there Is a mall group 
of children who are consistent and stable In the type of segmentation 
they gave. There are five children at the extrme singleton end of this 
continuum who always gave singleton segmentations of the clusters (with 
one exception by one child) and there are four children at the cluster end 
who consist^tly gav cluster segmentations (with one exception by one 
child). The^^roalni^g children are spread between these ^trraes. 



X X 
X X 

XXX XXX im m m x xx xX 

0 10 20 30 40 50 60 70 80 90 100 



Figure 2. Distribution of the children's segmentation scores* 
(percentage of correct singleton responses given for clusters) 

In Table 12 the chlldm are ranked accord ^ig to their s^mentatlon 
pcorcg and those scores are given, along with the individual results of 
the grouping task and the symbol Izat Ion task. Wc have used this segmentatloTi 
score ranking as the means to compare the children 's performance across the 
different tasks. By doing this, we found that the children have consistent 
ways of treating clusters which hold up across the tasks and which relate 
to development. The rraalnder of this paper will be devoted to analysis of 
the remits within this framework. This analysis, particularly the 
interpretation of the symbollgatlon task, yields the major findings of this 
study. 
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SYMBOL! ZATION 
CHOICES 



Table 12, Children ranked by thalr stogleton score, 
(in symbollzatlon, n ■ nw block chosen) 
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9.2 Sound-symbol relationships formed by the children 

We begin our discuasion by analyzing the children's choices of blocks 
in the symbolization task in relation to the sounds the blocks represented. 
The s^mboligation task builds upon the segmentation nd grouping tasks in 
two important ways: again the children are asked to segment initial singleton 
and cluster words; again they are asked to establish relationships between 
classes of sounds* What Is unique to this task is the use of spabols to 
form relationships of similarity and dissimilarity between sounds, 

A different symbol (new color of block) was to be chosen to represent 
each new phonaBe, and Identical s^bols (old color of block) were to 
represent the same phonme (if it had occurred before). In the formation of 
the array this rule ultimately determined the assignment of old or new blocks. 
However, during the representation of the target ciuster the decision as 
to the novelty of the sound-symbol relationship was determined solely by 
the child, i*e* the child decided which blocks were to be used and what sound 
they were to represent* There were four different possible sound-symbol 
relationships which could be created when representing the target cluster. 
The expected relationships were those described above: 1) old block represents 
old (singleton) sound from array and 2) new block represents new (cluster) 
sound not In array. The other possible relationships were also created by 
the children: 3) old block (singleton in array) represents new (cluster) 
sound; and 4) new block represents old (singleton) sound in array. 

First we compare the sound-symbol relationships created by the children 
with their ranking on the continuum of segmentation scores* derail there are 
clear differences in terms of which blocks they chose and what sound they 
gave thOT. These results are sumarlzed in Table 13* 



children ranked by segmentation score 





1-5 


6-12 


13-20 


21-24 


% old singleton blocks 


90 


68 


65 


12 


% singleton sounds given for old block 


100 


94 


10 


0 


% new blocks 


10 


32 


35 


88 


% cluster sounds given for new blocks 


0 


86 


82 


104 


Table 13, Children's choice of blocks 


and names 


for blocks 


, broken 


down 



by ranking on segmentation score* 



LiOoking first at one of the two extranes, at the 'cluster' end of the 
segmentation scale, there are four children^ subjects ranked 21st through 
24th, We see that these children who virtually never segment the cluster into 
smaller units represent the cluster with old singleton blocks only 12% of the 
time, 2 out of 16 cases. In these two cases the children said that the singleton 
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symbols represented the entire cluster sound when the experimenter asked what 
sound the block made* For examplej one child (ranked 22nd) chose the CH 
symbol to represent the first part of trick. When the experimenter asked 
what sound the CH symbol made in trick, the child said [t rs] . These children 
seldom form any relationship between the cluster sounds and the singleton 
sounds they are composed of. The greatest part of the time they represent the 
cluster with a new block, and they say that the block represents the cluster sound. 

At the other extrme, at the singleton end of the segmentation scales 
we have five children, subjects ranked 1st through 5th, These children who always 
segment the cluster into smaller units represent the singleton sounds that make 
up the cluster with old blocks 90% of the time (18 out of 20 cases). In their 
representations of the eXusters they maintain the correspondence between sound 
and symbol that was formed in the representations of the array words. Specifically, 
they show by their use of the symbols that the cluster is made up of singleton 
sounds, and they recogniEe these singleton sounds in other contexts, i.e., in 
the array words. 

We turn now to the children between the two extremes, VThat are the sound- 
symbol relationships formed by the children who are not consistent in their 
segmentation of the clusters? If we divide these children into two groups, 
the following pattern emerges. As the children show that they are able to seg-^ 
ment the clusters into smaller units a greater number of times, they also repre^ 
sent the clusters with blocks that have represented singleton sounds in the 
array. The large discrepancies in the proportions of singleton segmentations 
of the cluster (10-30%) and the proportion of singleton blocks chosen (65%) can 
be explained by the fact that the children in the lower half of the continuum 
"re-name" the singleton block they have chosen and say that it represents the 
sound of the entire cluster 90% of the time (18 out of 20 cases). Thus, the 
children ranked 13th to 20th fail to maintain the unique correspondence between 
sound and symbol that has been established in the array words, as do the two 
subjects ranked 22nd and 23rd. Because they do not maintain this correspondence, 
they do not explicitly show that they know the cluster is made up of singleton 
sounds. Rather when these children choose a symbol that corresponds to a ^ 
sliigleton sound within the cluster, they show only an awareness of the sljnilarity 
of the singleton sound to the cluster sound. The specific nature of the rela^ 
tionship between the singleton and the cluster has not been discovered. 

That these children are representing a global relationship of similarity 
can be further shown by an analysis of these children's choice of specific 
blocks* These children are as likely to pick W or F to represent /sw/ as S, 
(Note: those children who pronounce /sw/ as [f ] choose nw blocks to symbolize 
the first sound in the /sw/ cluster.) S, W and F are all possible choices if 
a child is forming a broad relationship of stoilarlty; whereas S or S+W is the 
only possible choice if the children have segmented the cluster into smaller 
units . 

When do the sound-symbol relationships established in the array begin to 
have "conventional" meaning for these children? The children In the upper 
half of the continuum (ranked 6th to 12th) do approximate the children at 
the upper limit of the segmentation scale. If they choose a singleton block 
from the array to represent the cluster, then the singleton block retains its 
singleton sound in its new environment 94% of the time (18 out of 19 cases) • 
Conversely, when they segment the cluster as an entire unit, they do not choose 
a singleton block to represent it. For example, one subject, ranked 11th, 
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aegniented the first part of the /tr/ cluster as [t 9^], She first chose the 
/t/ block from tha array to reprasent tha [t^y], then rejected it. Sha next 
chose the /r/ block to represent [t^rlj then rejected it* She then chose a new 
block to represent the cluster* 

The children in this group (ranked 6th to 12th) are extraiely flexible 
in their Begmentations of the cluster. That is, the percentage of the time 
they segment the first singleton sound from the cluster varies from 42% to 
77.5%. In line with this^ they only choose singleton blocks to represent the 
cluster 68% of the ttoe* In the number of singleton blocks and new blocks 
chosen, they are equal to the children in tha iower half of the continuum. The 
change we see between the two groups is that the notion of similarity between 
singleton sounds in singleton environments and in cluster environments can be 
made more explicit. 

In sumiary, when the cluster is segmented as an entire unit, the cluster 
sound is not often related to any singleton sound within it. As the children 
begin to be able to segment the cluster into smaller units, they begin to be 
able to show that it is similar to the singleton sounds that compose it. When 
the children consistently segment the cluster into CTiall« units, they match 
the first singleton sound in the cluster to the same singleton sound in other 
environments . 

9.3 Segmentation in relation to grouping 

The results from the grouping task fit in with this pattern. Three out 
of the four children at the lowest end of the segmentation score continuum 
grouped both the /sw/ and the / tr/ clusters predominately with other words be- 
ginning with the same cluster ♦ Again, they show that they rarely relate the 
cluster to its component singleton sounds. 

The chUdten at the uppermost end of the segmentation continuum group 
/sw/ cluster words with words beginning with /s/s and /tr/ cluster words with 
words beginning with either /t/ or /t//'. Rirthermore, four of the five children 
chose the subsets of the groups in a specific order* So, for exMiple, if a 
child was looking for the words that started with the same sound as tree 
and the first card he or she chose was tipi the child would find all the rest 
of the words beginning with /t/ before adding any of the words beginning with 
/tr/. This kind of performance clearly shows that these children relate the 
first singleton sound in a cluster to the same singleton sound in other contexts, 
and it suggests that they have a consistent singleton representation of the 
first sound in a cluster word. 

The children who do not consistently segment the cluster into smaller 
units sometimes group the cluster words alone but most of the time they group 
the /sw/ cluster with both /s/ and It/ and the /tr/ cluster with both /t/ and 
/tj/. These groupings do not indicate that the children have a consistent 
singleton representation of the first sound of the cluster and are matching 
words that begin with the same segment. Rathers the children se^ to treat 
the cluster sound as a unit and to form relationships based on acoustic or 
artlculatory similarity* As the children segment the cluster into singletons 
a large proportion of the time their groupings are aKactly like those 
of the children who consistently segment the cluster > Imt they do not form 
their subgroups in the same ordered way. 
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9,4 Relationship to development 

Up to this point we have assumed that the singleton segmentations of 
the cluster are more mature^ and in discuaslng the segraentation continuum we 
have assumed that there Is a development from treating the cluster as a unit 
to segmenting it into parts. The Iffiplicit origin of these assumptions has been 
that the singleton segmentation is more adult-llke. What support for these 
assumptions are there in our measures of development? We can investigate this 
by looking at how the scores on the singleton continuum correlate with age, 
Draw-a-person scores and reading teiowledge. The correlations are given in 
Table 14. 



Correlations 



Age Draw-'a--person Reading 

_* ** 
Segmentation *32 .37 .72 

Ag e * 3 6 .29 

Draw-a'-person * 50 



Partial Correlations 



Segmentation Braw-a-person. Reading *01 
Segmentation Reading* Draw-a--person 



67 



Segmentation Reading i. Draw-a--person Age ,66 



Table 14, Correiations between segmentation score, age, Draw-a-person 
and reading knowledge ( *p4,,05, **p<,01 ), 



All of the correlations are in a positive direction. The singleton 
score correlates significantly with age and reading. There is also a 
positive correlation of singleton score and age^ although It is not 
significant. To Inveatigate these correlations further we looked at the 
partial correlations. If we take the first order partlals, we see that the 
correlation of singleton score with Draw-a-person disappears when the effects 
of reading are accounted for and excluded. On the other hand, the correlation 
of singleton score with reading remains moderately high when the effects of 
both age and Dra^a-person are accounted for and excluded ( the second order 
partial correlation) • 
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Thus, of our measures, it Is knowledge of reading which is most 
related to whether the children treat the cluster as one unit or two units* 
What is the meaning of this correlation? All of the children in the study 
could segmant initial singleton consonants from words and could recognize 
soma letters. What differentiates the children who could aJ^ways segment the 
cluster into smaller units from the other children is the ability to read 
some Isolated printed words* The correlations indicate a relationship but they 
do not tell us about the direction of causalityj that is, whether some 
minimum reading ability facilitates the breaking down of clusters or whether 
the ability involved in breaking down clusters facilitates the early stages 
of reading* Other studies suggest there is no clear-cut answer and that, rather 
than a unidirectional effect, these variables Interact (see discussion in 
Ehrl 1979, Ehri and Wllce 1979), 

One place in our data that we interpret as reflecting the specific 
influence of the orthography on the children's representatigns is the chil- 
dren's S]^boliEation of the first part of /tr/ as /t/. The children at the 
singleton end of the segmentation continuum are acting from a consistent 
representation where they treat the clusters as being composed of two separ- 
able units, and they relate each of these units to a singleton segment* In 
the symbollzation task the children can be viwed as treating the symbols as 
letters, and we suggest that they are working from an orthographic-like repre- 
sentation* However, for several of the children their representation is not 
identical to English orthography in that they relate the first soun ' of /tr/ 
to / t J/ rather than to /t/* As mentioned in the introduction there is a 
straightforward phonetic justification for thlSj but in relation to English 
orthography it is incorrect* The only children to consistently use /t/ 
throughout the tasks had high scores on reading knowledge and we suggest 
that it Is through exposure to English orthography that they change and sta^ 
bilize their representation* 

^posure to or the . hy is not the only possible explanation for this 
change. Throughout dev-^ mt, as children become more adult-like in their 
speech production, there evidence that lexical representations also change* 
that they will restructure a representation which has bem lexlcall^ed in- 
correctly (cf* Smith 1973, Hacken, to appear). The change in /tr/ could be 
an example of this. The reason we go beyond this explanation » which accounts 
for much of the acquisition of phonology, is the correlation we find between 
the change in /tr/ and knowledge of print. 

Is the reanalysis of /tr/ a special case or is it part of an overall 
phonological reanalysis that knowledge of English orthography provides? One 
hypothesis would be that the children's ability to access different linguis- 
tic levels changes: that the children who treat the cluster as one unit 
are accessing a surface phonetic level and are making comparisons relying 
on artlculatory and acoustic stoilaritles, while the children who treat the 
clusters as two units are accessing a deeper phonological level consisting 
of sequential singleton segments* The assumptions underlying this hypothesis 
are that the children have already acquired a representation at the phonolo- 
gical level which Is composed of segment-length units and as they devalop 
they are able to access It more readily. This ability is probably facili- 
tated by exposure to orthography and can be seen as part of an overall 
development in metalinguistic awareness* A traditional approach utilising 
only segment-length units could propose this hypothesis to account for our 

O ? O 

ERIC 



136 



data* To mipport it further one would need evidence from els^-here that 
younger children with little ^posura to orthography nevartheless analyze 
clusters into two units. 

For most aspects of segmentation orthography may provide a conf ima= 
tlon of the child's analysis 5 but the evidence from our study suggests that 
for clusters It offers a specific analysis ^ich the child may not have had 
earlier^ the orthography draonstrates that clusters can be analyzed into 
parts and that these parts can be related to singleton sounds* We are 
therefore proposing that children first have a representation in which 
clusters are treated as a unit and that they change this as a result of 
encountering English orthography. 
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